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Evaluation of Interfering Substances in Routine Chemistry Tests Using
Toshiba TBA-C8000 Chemistry Analyzer

Jum Gi Park’ and Kyeng Woong Joo’

Department of Laboratory Medicie, Daejeon Veterans Hospital, Daejeon 306-830, Korea '

Department of Clinical Pathology, Gwangju Health College, Gwangju 506-701, Korea”

In clinical chemistry tests, the interfering substances such as hemoglobin, lipid, bilirubin, and drugs,
etc. can cause the changes of test results performed by spectrophotometrical methods, We evaluated
the effects of interfering substances on the test results by adding interfering substances on the samples

in the 19 kinds of clinical chemistry tests such as aspartate aminotransferase, alanine aminotransferase,

alkaline phosphatase, lactate dehydrogenase, gamma—glutamyltransferase, total protein, albumin,

glucose, total cholesterol, total bilirubin, triglyceride, uric acid, calcium, inorganic phosphours, high

density lipoprotein cholesterol, low density lipoprotein cholesterol, creatinine, blood urea nitrogen,

and C—reactive protein using newly implemented automatic chemical analyzer Toshiba TBA—C8000

under the direction of CLSI EPO7—A guideline, Hemolytic samples show increased concentration of total
protein, aspartate aminotransferase, alanine aminotransferase, and lactate dehydrogenase and reduced
concentration of total bilirubin, alkaline phosphatase by interfering effect. Hyperlipemic samples show

increased concentration of total protein and alkaline phosphatase and reduced concentration of low

density lipoprotein cholesterol. The samples with conjugated bilirubinemia show increased concentration

of inorganic phosphours, otherwise the samples with unconjugated bilirubinemia show no interference

or allowable range in the test result,
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Table 1. The analytical methods adopted by Toshiba C8000

[tems Methods Manufactures of reagents
BUN Urease with GLDH (Coupled Enzymes) DENKA SEIKEN
Glucose Hexokinase, UV DENKA SEIKEN
Calcium Cresolphthalein complexone DENKA SEIKEN
Creatinine Kinetic alkaline (Jaffe reaction) DENKA SEIKEN
T—Bilirubin Oxidation DENKA SEIKEN
Protein Biuret DENKA SEIKEN
Albumin BCG DENKA SEIKEN
Cholesterol Enzymatic KYOWA MEDEX
TG Enzymatic (glycerol phosphate oxidase) without glycerol blank without sample blank KYOWA MEDEX
AST UV without P5P DENKA SEIKEN
ALT UV without P5P DENKA SEIKEN
ALP PNPP, DEA buffer DENKA SEIKEN
GGT G—glutamyl—carboxy—nitroanilide (IFCC, 37C) DENKA SEIKEN
UA(S) Uricase DENKA SEIKEN
LDH Pyruvate to lactate DENKA SEIKEN
L-HDL-C Modified enzymatic KYOWA MEDEX
L-LDL—-C Selective solublization KYOWA MEDEX
P Phosphomolybdate, UV HANLAB
CRP TIA DENKA SEIKEN

Abbreviations, BUN, blood urea nitrogen; GLDH,

glutamate dehydrogenase; UV, ultra—violet; T—Bilirubin, total bilirubin; BCG,

bromcresol green; TG, triglyceride; AST, aspartate aminotransferase; ALT, alanine aminotransferase; ALP, alkaline phosphatase; PNPP,

p—nitrophenylphosphate; GGT, gamma—glutamyltransferase; UA(S), serum uric acid; LDH, latic dehydrogenase; L—HDL—C, high

density lipoprotein cholestrol; L—LDL—C, low density lipoprotein cholestrol; IP, inorganic phosphorus; CRP, C—Reactive Protein; TIA,

turbidometric immunoassay
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Itransferase (GGT), alkaline phosphatase (ALP), blood
urea nitrogen (BUN), creatinine (CRE), glucose (GLU),
inorganic phosphorus (IP), triglyceride (TG), uric acid
(UA), total bilirubin (T—BIL), high density lipoprotein
cholestrol (HDL—C), low density lipoprotein cholestrol
(LDL—CQ), total cholestrol (T—CHO), total protein (TP),
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Table 2, The results of paired difference test with interferents

Hemoglobin Bilirubin (C) rubin (U-C) Lipid
Analytes
(unit Mean 95% Cl of Mean 95% Cl of Mean 95% Cl of Mean 95% Cl of
Control  Test difference  Control ~ Test difference  Control ~ Test difference  Control ~ Test difference

Cal (mg/dL) 9.2 9.45 0.12~0.40 9.17 9.4 —0.15~0.61 9.1 9.26 —0.01~0.28 8.9 9.2 0.29~0.32
Bun (mg/dL) 16.53 16.57 —0.59~0.66 16.47 16.37 —0.34~0.14 16.6 16.4 —0.68~0.35 16.3 16.8 —0.59~1.65
Cre (mg/dL) 1.31 1.38 —0.08~0.22 1.31 1.22 ~0.12~-0.06 1.31 1.2 —0,14~—0.08 1.2 1.3 —0,09~—0.88
T—bil (mg/dL) 0.71 0.62 —0.12~-0.06 ND ND 0.71 0.82 0.07~0.14
Tp (g/dL) 7 8.17 1.02~1.31 7.07 7.12 —0.09~0.199 7.07 7.2 —0.01~0.28 7.01 8.81 1.75~1.83
Alb (g/dL) 4 4.26 0.12~0.41 4.04 4.3 0.15~0.38 4.03 4.4 0.22~0.51 4,02 4.21 0.16~0.22
UA (mg/dL) 4.9 4.97 —0,08~0.21 4.93 4.77 ~0.31~-0.02 4,98 4.97 —0.03~0.00 4.88 4.82 —0.23~0.11
Glu (mg/dL) 121.1 121.1 —0.32~0.25 121 123 —0,48~4.48 122 124 1.75~2.24 121 121 ~2.48~2.48
AST (IU/L) 24 51.3 28.9~31.77 23.7 241 —0,79~1.65 24 243 -1.1~1.77 24 24.6 —0.76~2.1
ALT (IU/L) 13.1 16.2 2.78~3.35 13.1 12.7 —-1.66~0.79 13 12.7 —3.54~2.20 13 13.7 —0.77~2.1
LDH (IU/L) 290 1462 1164~1180 291 293 —1.2~4.54 295 294 —8.5~5.83 291 291.7 —9.37~10.71
ALP (TU/L) 235.8 2258  —12.59~—7.37 238 237 -1.77-1.1 239 239 ~2.48~2.48 234.3 244 6.79~12.53
GGT (IU/L) 164 165.7 —0.1~2.77 46.7 46.2 —3.34~2.41 45,7 457 —2.48~2.48 46 457 -1.77~1.1
T—cho (mg/dL) 164 165.7 —3.97~5.97 163 162 —5.13~2.46 166 162 —5.13~2.46 163 167.7 0.87~8.46
TG (mg/Ll) 117 118 —1.48~3.48 118 113.7 —6.1~—3.23 119 119 —3.2~2.53 ND
HDL—C (mg/dL) 44.6 44.3 -1.77~1.10 45 43 —2.35~—1.86 45 45 —0.45~0.05  44.3 43 —-2.77~0.1
LDL—C (mg/dL) 91 92.7 —0.1~2.77 92 92 —3.2~2.54 92 94 0.23~3.1 91 76.7 —15.77~=12.9
CRP (IU/L) 9.48 9.16 —0.9~0.26 9.37 9.37 —1.41~1.43 9.52 9.57 —0.87~0.98 9.2 8.97 -1.17~0.71
IP (mg/dL) 3.52 3.6 1.0887~1.1646  3.53 5.94 2.37~2.45 3.51 3.62 0.00~0.2 3.46 3.11 —0.37~—0.32
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Abbreviations, Cal, calcium; BUN, blood urea nitrogen; Cre, creatinine; T—bil, total bilirubin; Tp, total protein; Alb, albumin; UA, uric acid; Glu, glucose; AST, aspartate
aminotransferase; ALT, alanine aminotransferase; LDH, latic dehydrogenase; ALP, alkaline phosphatase; GGT, gamma—glutamyltransferase; T—cho, total cholesterol; TG, triglyceride;
HDL—C, high density lipoprotein cholestrol; LDL—C, low density lipoprotein cholestrol; CRP, C—Reactive Protein; IP, inorganic phosphorus; ND, not done
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Table 3. Positive interference of total protein by lipemic

Unit Test1 Test2 Mean Recovery
(%) (9/dL) (g/dL) (9/dL) (%)

0 7.0 7.0 7.0 100.0

1 7.4 7.4 7.4 105.7

2 7.7 7.7 7.7 110.0

3 8.1 8.0 8.1 115.0

4 8.4 8.4 8.4 120.0

5 8.8 8.8 8.8 1257

Table 4. Positive interference of ALP by lipemic

Unit Test1 Test2 Mean Recovery
(%) (9/dL) (9/dL) (g/dL) (%)
0 235.0 235.0 235.0 100.0
1 237.0 235.0 236.0 100.4
2 240.0 238.0 239.0 101.7
3 241.0 240.0 240.5 102.3
4 242.0 242.0 242.0 103.0
5 244.0 244.0 244.0 103.8

Table 5. Negative interference of LDL—C by lipemic

Unit Test1 Test2 Mean Recovery
(%) (9/db) (g/dL) (9/dL) (%)

0 92.0 90.0 91.0 100.0

1 88.0 87.0 87.5 96.2

2 85.0 84.0 84.5 92.9

3 81.0 82.0 81.5 89.6

4 79.0 80.0 79.5 87.4

5 77.0 70.0 70.5 84.1

Table 6. Positive interference of total protein by hemoglobin

Unit Test1 Test2 Mean Recovery
(mg/dL) (9/dL) (g/dL) (9/dL) (%)

0 7.0 7.0 7.0 100.0
100 7.4 7.4 7.4 105.7
200 7.7 7.7 7.7 110.0
300 8.1 8 8.1 115.0
400 8.4 8.4 8.4 120.0
500 8.8 8.8 8.8 1257
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Table 7. Positive interference of GOT by hemoglobin Table 11. Negative interference of ALP by hemoglobin
Unit Test1 Test2 Mean Recovery Unit Test1 Test2 Mean Recovery
(mg/dL) (9/dL) (9/dL) (9/dL) (%) (mg/dL) (g/dL) (g/dL) (g/dL) (%)
0 24.0 24.0 24.0 100.0 0 235.0 236.0 2355 100.0
100 24.0 25.0 24.5 102.1 100 231.0 229.0 230.0 97.7
200 25.0 25.0 25.0 104.2 200 226.0 228.0 227.0 96.4
300 250 25.0 25.0 104.2 300 227.0 226.0 226.5 96.2
400 25.0 25.0 250 104.2 400 227.0 227.0 227.0 96.4
500 25.0 25.0 25.0 104.2 500 2250 226.0 2255 95.8
Table 8. Positive interference of GPT by hemoglobin Table 12. Positive interference of phosphorous by conjugate
Unit Test1 Test2 Mean Recovery bilirubin
(mgy/dL) (g/dL) (g/dL) (g/dL) (%) Unit Test1 Test2 Mean Recovery
0 13.0 13.0 13.0 100.0 (mg/dL) (g/dL) (9/dD) (g/dD) (%)
100 14.0 14.0 14.0 107.7 0 3.6 3.6 3.6 100.0
200 15.0 15.0 15.0 115.4 6 4.0 4.1 4.1 1125
300 15.0 16.0 15.5 119.2 12 4.5 45 4.5 125.0
400 16.0 15.0 15.5 119.2 18 5.0 5.0 5.0 138.9
500 16.0 16.0 16.0 1231 24 5.5 5.5 5.5 152.8
30 0.0 5.9 0.0 165.3

Table 9. Positive interference of LDH by hemoglobin

Unit Test1 Test2 Mean Recovery Tl )tEI-
(mg/dL) (9/dL) (9/dL) (9/dL) (%)
0 291.0 293.0 292.0 100.0
100 531.0 531.0 531.0 181.8 W = 9T 7E7IEE 7Pk o CLSLEPOT-A
200 770.0 771.0 770.5 263.9 A2008) 9 £13T 2} CLIA 8397 <]3E o] o] 5=
300 1007.0 999.0 1003.0 3435 bl CLIA 88¢] {3k g7h= -8 917} oA CLSIEPO7—A
400 12380 12280 12330 4223 Aol ofgk e Akt e el Eard 2
500 14640 14670 14655 5019 = TR S 2o o g e wiEel LSt
EP07-A AZeME 1B tigk J71E AAE A
Table 10. Negative interference of t—bilirubin by hemoglobin AAsge, e 2 (AEEe] B2 bilirubin 30
Unit Test1 Test2 Mean  Recovery mg/dl, hemoglobin 500 mg/dl, lipemic 3000 mg/dl,Z A
(mg/dL) (9/dL) (9/dL) (9/dL) (%) Astdon, AEre 1T SAAAE E8she] 27te)
w s e oo wr  SERETIEEUEseq s s
TE SAAE T ofeld] A s S A
200 0.6 0.6 0.6 85.7 e o ol s sl A
300 0.6 0.6 0.6 85.7 & FHehe AHgSta. CLSLEPO7-Ac] AR A B4
400 0.6 0.6 0.6 85.7 WL A IHEHEE 1911 &R S8t 7}
500 0.6 0.6 0.6 85.7 stelol sht ool AHg-d dste Hrh wde] Bt

bilirubin C 340 mg/dl, bilirubin F 300 mg/dl, hemoglobin
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